Somatic frameshift mutations in DNA mismatch repair and proapoptosis genes in hereditary nonpolyposis colorectal cancer.
An exacerbated genomic instability at simple repeated sequences characterizes cancer of the microsatellite mutator phenotype (MMP). The majority of hereditary nonpolyposis colon cancers (HNPCCs) and about 15% of nonselected ("sporadic") gastrointestinal tumors belong to the MMP pathway of tumorigenesis. Colorectal MMP+ and MMP- tumors exhibit fundamental differences in genotype and phenotype. We have shown previously that "sporadic" MMP+ colon cancers exhibit a paradoxical low incidence of somatic mutations in the p53 tumor suppressor gene and the c-K-ras proto-oncogene. On the other hand, gastrointestinal MMP+ cancers frequently harbor frameshift mutations in genes containing mononucleotide repeats. These include the cell growth regulator gene TGFbetaRII and the proapoptotic gene BAX. We have also recently shown the frequent presence of frameshift mutations in (A)8 and (C)8 tracts within the hMSH3 and hMSH6 DNA mismatch repair genes in sporadic colon cancer of the MMP. Here, we describe the nearly identical incidence of somatic frameshift mutations in these genes in a panel of 27 HNPCC MMP+ cancers: 52% in hMSH3 and BAX and 33% in hMSH6. In contrast, no mutations in any of these genes were found in 10 MMP- cancers of HNPCC patients. These results show that the multistep model for the unfolding of the MMP also applies to HNPCC and further illustrate the importance of the escape from apoptosis in the MMP pathway for gastrointestinal cancer. They also underscore the differences in genotype between tumors with and without enhanced microsatellite instability and the similarities in genotype between tumors of the MMP regardless of their hereditary or sporadic nature.